Background Despite improvements in the nutritional status of Brazilian children, child malnutrition remains a public health issue. The objective of the present study was to analyse the effect of maternal common mental disorders (MCMD) on child malnutrition in a large Brazilian urban centre with low rates of child malnutrition. Furthermore, we explored the hypothesis that a reduction in the quality of maternal caregiving mediates the relationship between maternal mental health problems and child nutrition. Methods A case-control study including 294 children aged between 0 and 5 years, with 147 cases and 147 ageand sex-matched controls, was conducted in the city of Salvador, northeastern Brazil. Mothers completed the SelfReport Questionnaire (SRQ-20), the family's socio-economic status was evaluated and the Home Observation for Measurement of the Environment (HOME) Inventory was applied. Children were diagnosed as moderately or severely malnourished when the weight-for-height z-score was below -2 SD. Conditional logistic regression was used in the analysis, and the final model was created using the backward technique.
Introduction
Despite substantial reductions in the rates of malnutrition in some countries, it remains a serious public health concern in many parts of the developing world, particularly amongst children younger than 5 years of age [13, 14, 16, 34] . It is estimated that about 800 million children are malnourished worldwide [37] . In Brazil, major reductions in the prevalence of malnutrition amongst children younger than 5 years of age have been seen in recent years [24] .
The 32% prevalence of low height-for-age children (\-2 z-scores) seen in 1974 dropped to 13.5% in 1996, whilst low weight-for-age (\-2 z-scores) prevalence dropped from 18.7 to 5.7% during the same period. Between 1996 and 2007, there was a 50% reduction in malnutrition prevalence based on height-for-age indicator, from 13.5 to 6.8%. Weight-for-height prevalence decreased from 2.1% in 1996 to 1.6% in 2007 [24] . This reduction was a result of complex actions and changes, which directly and indirectly affected child nutrition, such as social and economic policies that have favoured an increase in purchasing power amongst the poor, improvements in supplementary food and nutritional vigilance programmes, greater access to drinking water, better rubbish collection and a major drop in fertility rates [13, 14, 30] .
Although high malnutrition rates are usually associated with extreme poverty and scarcity of basic foods, other determinants have been seen to contribute to its occurrence, such as repeated exposure to infections and parasitic diseases, low schooling, unemployment, low birth weight and psychosocial factors [25, 29, 32, 35] . In conditions where there is predominant poverty and lack of food, other factors have a secondary role in the cause of malnutrition. However, improvements in the overall socio-economic level of a population resulting in increased access to food make these other factors relatively more influential. Therefore, studies carried out in settings of low prevalence of malnutrition have focused on the role of the motherchild relationship as a relevant explanatory factor for malnutrition [23, 31, 39, 40] . Children from the same community or even from the same family have different nutritional status, suggesting that proximal aspects such as affective relationships in the family environment may affect the natural mother-child bond and the quality of maternal caregiving, thus influencing the occurrence of malnutrition [4, 25, 26, 32] .
Some mothers manage to maintain their children's good health despite unfavourable socio-economic and environmental conditions [39, 40] . Other studies suggest that childcare practices influence children's growth independent of socio-economic conditions [7, 11] . Inadequate childcare doubles the risk of child malnutrition [7] . This same study noted that living in a low-income family and receiving inadequate maternal care acted in synergy to increase the risk of child malnutrition.
Some studies point out the relevance of affective relationships in the development of the mother-child bond and highlight the importance of maternal common mental disorders (MCMD) [22, 23] . Common mental disorders such as anxiety, depression, somatization and neurasthenia are more prevalent in women [9, 17] . Population-based studies undertaken in northeastern Brazil have reported a prevalence of 39-44% of these conditions amongst women [1, 8] . When the mother's emotional status is compromised, the mother-child bond may be weakened consequently undermining the quality of care given and increasing the risk of diseases, malnutrition or delayed development [6, 10, 25] . However, there have been few studies in developing countries on the relationship between MCMD and child nutritional status and there is scarce data explaining the processes involved in this association [28] . The objective of the present study was to analyse the effect of MCMD on child malnutrition in an urban centre in northeast Brazil.
Methods

Location and population
Salvador is the capital city of the State of Bahia, northeastern Brazil, with a population greater than 2.5 million. In 1996 in Salvador, the prevalence of moderate or severe malnutrition in children younger than 5 years of age was 4.3 and 4.4% based on height-for-age and weight-for-age indicators, respectively [2] . The study population comprised children younger than 5 years old, attending health centres in the city of Salvador. Health centres with greater report of malnourished children were selected. From 72 health centres available, 43 were selected for the study.
Study design
This was a case-control study, matched by age and sex, conducted between May 2004 and April 2006.
Study population
Cases were malnourished children presenting a weight-forheight z-score below -2 SD according to the National Centre for Health Statistics (NCHS) [38] . Controls were healthy children attending well-baby clinics at the same health centres. They were confirmed as well nourished, i.e. weightfor-age, weight-for-height and height-for-age z-scores between -1 SD and ?2 SD according to the NCHS [38] .
Cases were identified from reports of malnutrition by health providers. Then the children's parents/guardians were approached and invited to participate in the study after signing an informed consent. A home visit was carried out when new anthropometric measurements were taken by the nutritional research team. When malnutrition status was not confirmed, the case was excluded. When it was confirmed, a psycho-social assessment was completed. For each case, an age-and sex-matched control was selected (0-5, 6-11, 12-23, 24-35, 36-47 and 48-60 months old). Both cases and controls were convenience samples.
Sample size
The study sample comprised 147 cases and 147 controls, allowing the study 80% power at a 5% significance level in detecting associations with an odds ratio (OR) equal to or greater than 2.08 for exposures of up to 21% in the control group.
Instruments
Socio-economic data were collected using a pre-coded sociodemographic questionnaire evaluating family composition, and socio-economic, environmental and housing conditions [21, 30] .
The Self-Report Questionnaire (SRQ-20) was used to assess MCMD [36] . SRQ-20 was validated in Brazil for primary care and occupational work populations [12, 20] . The best cutoff for Brazilian women was equal to or greater than eight positive responses with 86% sensitivity, 77% specificity and a positive predictive value of 83% [20] .
The Home Observation for Measurement of the Environment (HOME) Inventory was used to evaluate the quality of the family environment to construct the maternal caregiving practices variable. There were selected factors related to maternal behaviour indicative of a positive mother-child interaction measuring the mother's responsiveness and understanding of their child's needs, reflecting support and acceptance, and involvement and encouragement for autonomy and development [7] . The study questionnaire was not validated in Brazil, but used in another study in the same city [30] .
Data collection
Weight was measured using micro-electronic scales with 100-g precision (Filizola Model E-150/3P). An infantometer constructed according to the WHO model (children from 0 to 24 months old) and the Leicester Height Measure stadiometer (children C24 months old) were used to measure length or height, respectively. Measurements were taken in duplicate and those with an error of 100 g and 0.1 cm for weight and length/height measurements, respectively, were accepted. Age was recorded from the child's birth certificate or immunization card.
Maternal common mental disorders
We considered presence of MCMD when there were at least eight positive responses in the questionnaire (SRQ-20) and absence of MCMD when there were up to seven positive responses.
Socio-demographic characteristics: co-variables
Income: Family income was categorized into up to one minimum monthly wage (MMW) and more than one MMW. Mean MMW at the study time was US $123. Employment status: Mothers were categorized into homemakers and working ones. Mother's schooling: Mother's schooling was categorized into insufficient (up to grade 4) and satisfactory (grade 5 or more). Mother's age: Mother's age was categorized into younger than 30 years and older than 30 years.
Family size: The study subjects were categorized into families with more than two children younger than 5 years and families with up to two children younger than 5 years. This cutoff was established as we believe that the greater the number of children in a family, the more likely the mother's inadequate caregiving practice.
Statistical analysis
Differences between cases and controls were first analysed using the Mantel-Haenszel chi-square test. A univariate analysis was performed to assess the association between child malnutrition and the remaining variables. A multivariate analysis was then carried out through conditional logistic regression to estimate the adjusted odd ratios. The backward technique was used to verify any confounding effect of co-variables. Confounders were those variables that when excluded from the model produced a change equal to or greater than 10% in the association of interest. The likelihood ratio test [19] was performed to assess any effect modification between MCMD and other relevant covariables (p value \ 0.05). The STATA programme version 9.0 was used.
Ethical aspects
The study was approved by the Research Ethics Committee of the Institute of Public Health at the Federal University of Bahia and all mothers participating in the study signed an informed consent form. Children with malnutrition were under treatment at the health centres and mothers screened with common mental disorders were advised and referred to specialized care.
Results
The majority of the sample (79.6%) were children younger than 3 years old, of which 89 were female (60.5%) and 58 male (39.5%). Amongst the 157 eligible subjects, 10 (6.3%) refused to participate in the study. Table 1 shows the distribution of study variables in the case and control groups and the crude odds ratios. Amongst the mothers of malnourished children, 34.0% had common mental disorders compared to 19 After controlling for potential confounders in the multivariate analysis, the magnitude of association between MCMD and child malnutrition remained unchanged compared to the crude association (OR = 2.04; 95% CI: 1.10-3.78). A detailed analysis of the complete model demonstrated no relevant confounding effect of the covariables studied (Table 2) . Also, no important effect modifier was identified.
Discussion
We found that MCMD doubled the risk of moderate or severe acute malnutrition in children younger than 5 years old. MCMD contributed to child nutritional deficits regardless of the number of children living in the household, maternal employment status, family income, maternal schooling and mother's age.
Despite differences in the methodological approaches, the present study corroborates previous findings of a positive association between MCMD and child malnutrition. A study conducted in children younger than 18 months in four developing countries reported associations between MCMD and child malnutrition, though weaker than those found in the present study [16] . A casecontrol study of Pakistani children, however, recorded an OR greater than that found in the present study when using a weight-for-age indicator as a measure of child malnutrition [28] . An association of similar magnitude to that found in our study was reported in a study carried out in São Paulo, Brazil, which investigated children up to 2 years old using Gomez criteria to define malnutrition status [23] .
Although an association between common mental disorders and malnutrition has been demonstrated, the mechanisms involved in this process are yet to be clarified. MCMD is known to affect the mother's caregiving practices leading to improper food preparation and inadequate health care to children, especially regarding immunization [33] . Since maternal caregiving practices are crucial for the child's health and development, further studies are needed to examine in greater depth their effect and contributing factors [11, 32, 33] .
To minimize bias in diagnosis and in the inclusion/ exclusion of subjects, a trained team performed the anthropometric evaluation and the research team repeated the measurements and confirmed the diagnoses made by health-care providers.
Although cases and controls were convenience samples and the study interviewers were aware of the children's nutritional status prior to home interviews, we do not believe there was a selection bias since maternal mental health data were collected using structured questionnaires and participation was determined beforehand. There was little chance that the maternal mental health status would influence the inclusion of children in the study.
In addition, the rate of common mental disorders amongst controls was similar to that described in other Brazilian studies [6] and studies of other developing countries [18, 28] .
The study design does not allow establishing a causal association, since data on malnutrition and maternal mental health status were collected at the same time. Whilst it can be hypothesized that the child's nutritional status could affect the mother's mental status [3, 15] , there is empirical evidence suggesting that a reduction in the prevalence of maternal depression could result in a reduction in infant growth retardation of up to 30% [27] . More well-designed longitudinal studies could provide further input on this matter. In areas like the studied one with low prevalence of malnutrition and no scarcity of food, a mother's mental health status and her ability to provide adequate care to her children become a major determinant to explain the occurrence of malnutrition in children. The relevance of MCMD and other psychosocial stressors are not only because of a reduced effect of other causal factors, but also because of their high prevalence in Latin American urban centres [5] .
